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(57) Abstract 

The present invention pertains to the medical techniques used in orthopedics and traumatology for treating various congenital or 
acquired affections and defects in long tubular bones. This invention more precisely relates to external-fixation osteosynthesis devices. 
The trans-osseous device of the present invention comprises a plurality of bone fixation members (4, 5, 6, 7, 8, 9) which are made in tlie 
shape of spokes (4. 5, 6, 7) or rods with screws (8, 9) and which are connected by pairs on each of the ring-shaped (1, 2) or arc-shaped 
(3) supports. The latter are connected in series by connection units (10, 123, 14, 14a) so as to be capable of displacement with each other. 
Each connection unit comprises a position arrester (12, 22, 40) in the form of a support member (45) that comprises a spring-loaded slide 
bar (50) and which is connected to an insert (46) having flutes (48) formed on its inner surface. One at least of the tubes (15) of the 
connection units has a curved shape. 
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(57) Pe(t>epaT 



H3o6peTeHHe othochtch k Me;aimiHCKod xexHHKe, npHMCHHeMofi b opxoneOTH h 
TpaBMaxononiH jvm jieneHM pasjnnHBix BpOMcjieHHBix, npHo6peTeHHiiix 3a6ojieBaHHH h 
fle4)eKT0B iUfflHHwx TpySnaxtix Kocreft, b nacTHOCTH, k ycrpoftcTBaM jum ocreocHHieaa c 
BHenmeS i^HKcam^H* 

^pecKocTHUH annapax coflepxcHx ajieMCHTM ^^KcauHH kocth (4,5,6,7,8,9), 
BtmojraeHHhie b Bi^e ciihu (4.5.6,7) hjih cxepHCHefl - mypynoB(8,9), saKpenjieHHue nonapHO 
Ha Kaacaofl h3 onop KOjibucBoft (1,2) h ayroBott (3) 4>opM, nocjicOTHe nocjieflOBaxejitHo 
coeOTHCHH c BOSMOHCHOCTbK) nepcMemeHas nocpe^cxBOM coeAHHHTejibHHx ysjiOB 
(10,123,14,14a) apyr c ^pyroM, npH 3tom Kaacaufi coeOTHHTejibHwfi yaeji co^iepKHT 4)HKcaTop 
nonoHccHHa (12,22,40), BbinonHeHHufi h3 CHa6HceHHoro noOTpy^HCHHbiM nojnyHOM (50) 
Hecymero ajieMCHra (45), coeOTHCHHoro co BxyjiKofi (460, CHa6»ceHHofi KanaBKaMH (48) na 
BHyrpeHHeft nosepxHOc™, KpoMC xoro no Kpafinefi Mepe o^^na h3 xpyGoK ( 1 5) 
coeflHHHTej0.Hbix y3JiOB BtmojiHeHa Hsorayroft. 



HCKJDDHHTEJIbHO flJIfl ipjIEft HH^OPMAipiH 
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WECKOCTHtlH AmiAPAT 
OBJIACTb TEXHHKH 

H3o6peTeHHe othochtch k MeraiiHHCKOH tcxkhkc, npHMCHJieMOH b opxoneiiHH h 
TpaBMaTOJiorHH ajih JieHCHHH paajiHHHbix BpoacaeHHbix, iipHo6peTeHHi.ix 3a6ojieBaHHH h 

iie4»eKTOB iUIHHHHX Tpy6HaTE>IX KOCTCH, B HaCTHOCTH, K yCTpOHCTBaM flJIH OCTCOCHHTeaa c 

BHemneH 4>HKcaiiHeu. 

IIpeOTiecTByiomHH ypoBCHb TexHHKH 

HaBecTCH KOMnpeccHOHHO-OTcrpaiamoHHbiH annapax r.A.HjiH3apoBa (A.c.538710, 
CCCP). Oh co^epxcHT onopw b Bime paaMtncaeMbix Kojieu h uyr, cnHixbi, TejiecKormHecKHe h 
BHHTOBfcie crepKHH, sjieMCHTbi KpeiuicHM, yajibi peryjrapoBKH h 4)HKcauHH onop h cinm, npH 
3TOM nocjieOTHe BbmojiHeHsi b bujiq yrojiBHHKOB c otbcpcthjimh, njianoK c OTBepcnwMH, 

lUiaHOK C pe3B60BbIMH OKOHHaHHHMH, CBH3aHHbIX C nOJI3yHaMH IT- 06pa3H0H H 4)HrypH0H 
4)OpMbI C yrjiySjieHEtflMH H OTBepCXIMMH, C 3y6HaTbIMH BXyjIKaMH C OXBepCTIWMH, c 
IXHJIHimpHHeCKHMH fflaH6aMH, C AyrOo6pa3HbIMH njiaCTHHaMH, C HhSkOH TflTOH, npHHCM 
paCCTOHHM MCHCJiy OTBepCTHHMH aJieMCHTOB ySJIOB peryjmpOBKH H 4)HKCanHH KpaXHbl MCHCZiy 

C060H. 

HsBecTCH annapax T.A.HjiHsapoBa 4jih npecKocxHoro ocxeocHHxesa (A.c. 1055499, 
CCCP), coflepacanraft onopbi b BMe ;iyr h kojicu c ycxanoBJienHbiMH cnnnaMH, coeOTHCHKbie 
Mcxmy co6ofi pe3b6oBbiMH cxepacHHMH h o6pa3yiomHe 6;iokh ^KKcamm npoKCHMajibHoro h 
AHcxajibHoro oxjiomkob, OTCxpaKXopbi h yajibi peryjinpoBKH h 4)HKcanHH nojio»ceHiw onop h 
cnnubi, BunojmeHHbie b bhac coemHenHbix njianoK, nojnyHOB h mafie, Koxopbifi cHa62ceH 
AonojfflHxejibHbiM KonbuoM, ycxanoBjieHKbiM Meacay 6jiOKaMH npoKCHMajibHoro h OTcxajibHoro 
oxjiomkob h coeOTHCHHbiM c HHMH c noMombK) OTCTpaKxopoB, a ysjibi perynnpoBKH h 
4)HKcauHH uonoyKQHm onop h chhu pacnojioaceHbi na iionoJiHHxejibHOM KOJibue, npH 3xom 
njiaHKH cHa6aceHbi na xopue 4>JiaHueM c pe3b6oBbiM oxBepcrraeM, ocb Koxoporo coBnajiaex c 
njiocKocxbK) noBepxHocxH njianoK, nojnyHbi BbraojiHeHU b BHiie cko6 c pe3b6oBbiMH KOHuaMH, 
a niafi6bi hmciox npHSMaxHMecKyio KanaBKy, KacaxejibHyio k oxBepcxmo. 

H3BecxeH xejiecKonnHecKHH npHBojx k annapaxy HpecKocxHofi 4>HKcaimH (A.c. 
1629046, CCCP), cojiepxcaiiiHH pe3b6oBoft cxepaccHb h coocho ycxanoBjieHKbie na crepHcne 
raincy h xpy6Ky c xbocxobhkom na ootom kohuc h muraaapHHecKHM ynopoM Ha iipyroM c 
B03Mo»HocxbK) KOHxaKXHposaHHH nocjicOTero c raflKofi, HMeiomefl npyacHHHbiH cxepaceHb. 

3AMEHflIOmHft jmCT (IIPABHJIO 26) 
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paooHHii KOHeu KOToporo Bwcrynaer mm ropuoM raihcH. a ynop hmcct xopuoBue 
yrjiy6jieHHH noa npyacHHHbiH cxepxem. c B03M0»cH0CTbio KOHTaKrapoB^nui ookobmx 
noBepxHocTCH npy)KHHHoro cxepxow h ynopa. 

HaBecTCH KopnycHoft yaeji xpanoBoro MexaHH3Ma zuw xpanoBoro rafiKOBepra (YlarJ^sS. 
379, 873 CIIIA). Oh coaepKnr npoflOjiroBaTtm Kopnyc, c pacnpocTpaneHHOH no och 
nonocTbK) c oothm aaKptrruM kohuom, a c apyniM OTKpbrruM kohuom, b Koropoft ycraHOBjien 
npHBoztHOH iiiTOK, HMCiomHH CMOHTOpoBaHHoc Ha HCM xpanoBoe Kojieco, a BBS xpanoBwe 
co6aHKH pacnojioxcHbi b nepH4»epHHecK0M nase, BbinojiHCHHOM a Kopnyce, c B03M03KHOcn,io 
nepeMemeHHfl. 

OflHBKo, H3BecTHuii KopnycHoft yaeji xpanoBoro MexaHHSMa aisi xpanoBoro raiiKOBepra 
HMcer cjioKHoe KOHCTpyicTHBHoe pemeHHe, npeflHasHaneHHoe nnx Hcnojii.30BaHHa s o6jiacTH 
TpaHcnopra h MexanHKH. 

KoHcrpyicuHji ero KopnycHoro ysjia xpanoBoro MexaHHSMa nsin pynHoro HHCTpyMeara 
nosBonaer renepHpoBaTb 6ojn,myK3 TopcHOHHyio CHJiy, h ne npejiycMorpeHa msi 
Hcno;ib30BaHH)i b ycrpoHCTBax, ocymecTBnjiiomHX OTCKperHoe iio3HpoBaHHoe nepeMemcHHe 
Kojibuesbix onop, pacnojioaccHHbix BOKpyr Kocrei! c ^HKcmusw nocjicOTHx s Hy>KHOM 
nojioxceHHH. 

H3BecTeH HapyjKHbift 4)HKcaTop HjmaapoBa ( The ILIZAROV EXTERNAL FIXATOR. 
General Surqical Technique Brochure 1988), KOTopbiii coflepaarr me napw onop coeOTHenHbix 
Mexcay co6oh c BosMoacHocrbio oepeMemeHHH, nocpeacxBOM rpajiyHpoBaHHbix 
TCJiecKonHHecKHx cxep^Hett. Upn yrou, b KaMcaofi nape onop, oma BbinojiHena b BHiie 
Kojibua. a BTopaH b BHae nojiyKOJibua, KpoMe Toro na xopuax KOjibucBOH onopw 3aKpenjieHbi b 
6omroBbix cnHueaaacHMax kohuu npyx cnnu, a na xopuax iiyroBOH onopbi saKpenjienbi kohbu 
oimoH cnHUbi. Onopbi coeiniHeHbi apyr c apyroM nocpeacTBOM rpaayHpoBannoro 
TeaecKonHHecKoro CTepjKHW. 

OaHaKO, H3BecTHbifi HapyTKHbiii 4)HKcarop HansapoBa ne HMeer b KOHCTpymmH 
mapHHpHbK y3aoB, coeaHHjnomHx oany h3 onop c rpaayHpoBaHHbiMH reaecKonHHecKHMH 
CTepacH«MH, KpoMe Toro Hcnoab30BaHHe HaorHyrofi coeaHHHreabHOH naanicH, 
npeaycMarpHBaer Hcnoab30BaHHe aonoaHHxeabHoro KpenaeHHji, hto coaaaer onpeaeaeHHwe 
cao)KHOCTH H TpyaHOCTH npH ero Hcnoab30BaHHH h cHH^aer xcecTKocTb KOHcrpyicuHH. 

CymHocTb H3o6peTeHHa. 
Saaanefl HacTonmero H3o6peTeHHji aBaxexcH KOHCTpynpoBaHHe 3$(teKTHBHoro h 
KOMnaKTHoro HpecKocraoro annapara juist jieienHJi caoJKHbix rpasM aaHHHbix TpyonaTbix 

3AM£HflK)miIH JIHCT (nPABHJIO 26) 
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KOCTCH H oproneiiHHecKHx narojiorHH onopno-OTHraTejibHoro annapaxa HenoBCKa, KpoMe loro 
;ieineBoro b H3roTOBJieHHH h yAOOHoro b HcnojiMOBaHHH. 

ITocTaBJieHHaH aaaa^a pemaercH c noMombio npecKOCTHoro annapara. coiiepxcainero 
3JieMeHTEi <|)HKcauHH KOCTH, BbmoJiHeHHbie B BHiie cTep»cHH - inypyna h chhum, aaKpenjicHHtie 
Ha onopax iiyroBOH h KOJibucBOH (J)opMM, nocjicOTHe CBflaanbi Mcysmy co6oh c bo3mo»chocti>k) 
nepeMemcHHH, nocpe;icTBOM coeOTHHrejitHbix ysjiOB, CHa6»ceHHbix (|)HKcaTopoM nojioxccHM. 

H COeOTHHTCJIbHbie aJieMCHTbl, B KOTOpOM UO KpaftHCH Mepe ;iBe Onopbl KOJIbUeBOH 4)opMbi 

CBH3aHbi MCHcay C060H, no MCHbineH Mepe, xpeM^ coe^UHHHreJibHbiMH ysjiaMH, Kaaczibm h3 

KOTOpbK BbraOJIHCH H3 CTep>KHH C pe3b60BOH HapCSKOH H CHaGHCCH 4)HKCaTOpOM nOJI05KeHHH, 

KpoMe Toro oiiHa h3 onop KOJibueBOH i^opMbi coeOTHCHa c onopoH ;iyroBOH <|)opMbi 
nocpeiicTBOM mapHHpoB h hc Menee ipex coe;iHHHTejibHbix y3JiOB, KayKMhm m Koxopbix 
co;iep3KHT crepaceHb c pe3b6oBOH Hape3K0H, ycTaHOBJieHHbiH nocpciiCTBOM 3a»cHMa a rpyoKe, 
CHa6>KeHH0H Ha kohuc HaKOHeHHHKOM c jiucKaMH H 3aKpenjieHHoro Ha hcm (i)HKcaTopa 
nojiOMceHHfl, npH 3tom BTOpoft kohcu Tpy6KH HMecT ymKo, a Tpy5Ka, no MCHbrnen Mcpe, 

OOTOrO H3 COeaHHHTeJIbHbDC 3JieMeHT0B BbraOJIHCHa H30rHyT0H, KpOMe TOrO Ka^blfl H3 

(JiHKcaxopoB nojioaceHHH co^iepxcHT Hecyumn 3JieMeHT, BbmojiHeHHbm b bhac cryneHHaToro 
Bajia, cHaSHCCHHoro BHyrpcHHHM OTBcpcxHeM, HMeiomHM MerpHMecKyio pe3b6y h rjiyxHM 
laHreHUHajibHO pacnojioJKCHHbiM OTBepcineM c ycxaHOBJicHHbiM b hcm nocpe;icTBOM npyMCHHbi 
no;i3yHOM, HMeiomHM B03M0HCH0CTb KOHxaKTa c pasHOMepHO pacnojioMceHHbiMH KanaBKaMH, 
BbmoraeHHbiMH na BHyrpeHHeH noBepxHOcxH BxyjiKH, 3aKpenJieHHoft na necymeM 3JieMeH're, h 
CHa6}KeHHOro BbicxynaMH. 

B BapHaHTe BbinoJiHeHHK H3o6peTeHH5i onopa KOJibucBOH 4)opMbi Moxcer otrrb 
mapHHpHo coejiHHeHa, no KpaHHeii Mepe, Rnyusi coe;iHHHTejibHbiMH y3;iaMH c onopoii 
ixyroBOH 4)opMbL nocjie;iHra cocOTHena co BxopoH onopofl ;iyroBOH 4)opMbi, nocpe^cxBOM KaK 

MHHHMyM Xpex COeflHHHTeJIbHbDC y3JI0B, OOTH H3 KOTOpbK BbmOJIHCH H3 CBH3aHHbIX npH 

noMomH OTyx HanpasJwiomHx coeiiHHeHHbix 6ojitom h raiiKOH, H3orHyTbix Tpy6oK, npH 3tom 
(|)HKcaTop nojioaccHHK, Kaamoro coeOTHHxejibHoro ysJia, ycraHOBJieHHoro Me^y onopoH 
KOJibucBOH 4>opMbi H onopoH iiyroBOH (|)opMbi, BbmoJiHeH B BHiie Hecymero 3JieMeHTa, 
saKpenjieHHoro nocpciicTBOM coezoiHHTejibHoro KOJibua c KanaaKaMH co BiyjiKOH, CHaSnceHHOH 
nojisynoM. 

TaKoe KOHCTpyKTHBHoe BbinojiHCHHe yKasaHHoro cpe;icTBa nosBOJiKex 
ocymecTBJiHTb ycTpancHHe yrjioBbix ;ie(|)opMauHH juihhhwx Tpy6HaTbix KOcreH 

OilHOBpeMCHHO C HX yjliTHHCHHeM H B03M05KH OCTbK) KOMnpeCCHH. 
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Uejiecoo6pa3Ho. rjisi pacuiHpeHHH flnanaaoHa HcnojitaoBaHHH 

COeilHHHTejIbHMX 3JieMeHT0B, HaKOHCHHHK Ka^CilOfl Tpy6KH BhinOJIHHTb c 

nonepeHHBiM OTBepcTHCM, b KOTopoM ycTaHOBJiCH UHnHHiipHHecKHH najieu, npH 
3T0M omn ero kohcu hmcct pe3i>6y h CHa6HceH railKOH, a na iipyroM KOHue 
BtinojiHCHa BbiCMKa non cxepaceHb c pe3b6oBOH HapesKOH, hto yBejiHHHBaer 
npoHHOCTb 4)HKcauHH nocjiciiHero b Tpy6Ke. 

ZtJiH ynpomeHHH bo3mo»chocth no;i6opa Heo6xoiiHMOH sejiHHHHbi 

COe;iHHHTejIbHbIX y3JI0B H XeXHOJIOrHK) HX HSrOTOBJieHHH, HaKOHCHHHK Ka»CilOH 
Tpy6KH MOKCT 6bITb BUnOJIHCH B BHAC CtCMHOft My4)TbI, a KOHUbl Tpy60K 
CHa6>KeHbI BblCMKaMH. 

Ha o;iHOH h3 onop ;iyroBoft (|)opMbi Moryx 6biTb 3aKpenJieHbi, no KpaHHCH 
Mcpe, iiBa ajieMCHxa KpenjiCHHA, KaacjibiH H3 Koxopbix BbinojiHCH b BHjie cxepxcHH 

C pe3b60B0H Hape3K0H, HMCICmerO yUIKO C OXBCpCXHCM, B KOXOpOM VCXaHOBJlCH 

3aHCHM jxsiH cxep^HH - mypyna, KpoMC xoro, no KpaHHCH Mcpe, o;ihh h3 3a»cHM0B 
ycxanoBJicH na hjiockocxh onopbi ;iyroBOH 4)opMbi. 

TaKoe BbinojiHCHHe H3o6pexeHHH no3BOJiHex ocymecxBjiHXb McecxKyio 
4iHKcauHK) npoKCHMajibHoro ox^iejia 6e;ipeHHOH kocxh c ;iocxHHceHHeM 
Haneojibmero nepcKpecxa b pacnojioxceHHH cxep^KHeii-mypynoB no Bbicoxe h 
cooxBcxcxBCHHO, 6ojibuioro yrjia 3axBaxa kocxh npn ee 4>HKcauHH. 

B BapHaHxe ocymecxBJiCHHH H3o6pexeHHH onopa KOJibucBOH 4)opMbi momccx 
6bixb coe;iHHeHa, no KpaiiHeH Mcpe, xpcMii coe;iHHHxejibHbiMH ajicMCHxaMH c 
onopoH ;iyroBOH (JjopMbi, npn 3xom onopa KojibucBOfl <J)opMbi BbinojiHena h3 
iiByx nojiyKOJieu, o;iho h3 Koxopbix hmccx kohuw, BunoJiHeHHbie cxyncHbKoft, a 
Bbicoxa nocjieflHCH pasna xoJimHHe nojiyKOJibua, KpoMC xoro, y KaHc;ioH H3 onop 
iiyroBOH 4)opMbi ueHxpbi napy^Horo h BnyxpcHHero paflnycoB cMemenbi no hx 

OCH. 

TaKoe BbinoJiHCHHe annapaxa o6ecneHHBaex ynpomcHHe KOHCxpyKUHH h 
noBbiuiCHHe npoHHocxH (^HKcauHH 4)parMeHX0B ;iJiHHHbix xpySnaxbix kocxch 
KOHCHHOCXCH nyxcM CHHHCCHHH iie(i)opMauHH onop iiyroBOH 4iopMbi ox 
npHKjia;ibiBaeMbix k hhm Harpy30K h ynpomaex xexHOJiorHio H3roxoBjieHHK h 

KOMnOHOBKH OHOp KOJIbUCBOH 4)0pMbI. 

C XOHKH 3peHHH yiI06cXBa KOMnOHOBKH KOHCXpyKUHH li ;iOCXH5KeHHH 

MaKCHMajibHoro npHSjiH^CHHH (|)opMbi iiyrH k noBcpxHocxH xejia nauHcnxa. 
nocnejXHKK mohccx 6bixb BbinoJiHeHa c oxornyxbiMH Hapyncy KOHuaMH. 
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RjiR peincHHH saiiaHH. CBH3aHH0H c KOHTpoJiCM yrjioBoro pacnojiOHceHH« 
onop. Tpy6Ka o;iHoro h3 coejHHHTejibHbix bjicmchtob Ha omom kohuc 
CHa6»ceHa octio c aa^KHMOM, npH 3tom Ha nocjieiiHeH ycTaaoBJieHa 
yKaaaTCjibHafl cxpejiKa, a Ha Tpy6Ke niKajia. 

LlejiecooopasHo, niiK ocymecTBjiCHHH 4)HKcauHH c nocjie;iyK)mHM 
nepeMemeHHCM cpe;iHero ocreoTOMHpoBaHHoro (t)parMeHTa kocth h kohtpojicm 
sa ero nepcMemeHHCM, annapax ocnacTHTt, no MCHbineH Mepe, nsyMR y3jiaMH 
nepcMemeHHH 3JieMeHT0B 4)HKcauHH kocth, ycxaHOBJieHHbiMH c noMombio 

COeilHHHTejIbHblX 3JieMeHT0B, KaHCflblH H3 KOTOPUX BUnOJIHCH B BH^IC 

BSaHMOCOeZlHHeHHblX KpOHniTettHOB C OTBepCTHHMH, B OilHOM H3 KOTOpblX 

ycTaHOBjien CTepMceHb-cnHue3a»cHM b BHae pe3b6oBoro cxep^HH c KanaBHOH, 
BbinoJiHCHHofl Ha o;iHOM KOHue, H pacnoJio»ceHHOH b hch cnHuefi, kohcu 
nocjie;iHeH npn 3tom 3aKpenJieH jiByMH coeziHHHTenbHbiMH 3JieMeHTaMH. 

BbinOJIHCHHSIMH B BHiie FaCK, KpOMC TOFO, Ha npOTHBOHOJIO^HOM KOHUC 

pe3b6oBoro crepxcHH ycTanoBjieH 4>HKcaTop nojioJKCHH^i, CHa6HceHHbiH 
ma6ji0H0M yrjioBoro nojio»ceHHH sjicmchtob 4)HKcauHH kocth, BbinojineHHbiM h3 
npo3paHHoro MaTcpnajia c HanecenHbiMH na ero noBcpxHOCTH ccKTopaMH c 

UH<|)paMH. 

Uejiecoo6pa3HO HcnojibsoBaTb npn komhohobkc KOHCTpyKUHH jaeTajiH h 
3JieMeHTbi annapaxa, HsroTOBJiennbie h3 peHTrennpoapaHHoro MaTepnajia, hto 
noBbiraaex HH(t>opMaTHBHOCTb peHTrenoBCKHx chhmkob h hx BH3yajibHoe 

BOCnpHHTHC. 



KpaTKoe onHcaHHC HepTeaceii 

HacTOHinee H3o6peTeHHe noHCHHCTCK noflpo6HbiM onHcaHHCM 
KOHKpcTHoro HpHMcpa BbinojiHCHHs CO ccbijiKaMH Ha npHJiaracMwe 
rpa4)HHecKHe MaTepnajibi, na KOTopbix: 

4)Hr.l npcflCTaBJiHCT npecKocTHUfl annapaT, BunojiHenHbifi corjiacHO 
H3o6peTeHHio, o6mHH bh;i; 

4)Hr,2 - B3aHMOCBH3b OHOp 0;iHHM H3 COe^lHHHTCJIbHblX y3JI0B, B KOTOpOM 

Tpy6Ka BbinojiHena H3orHyTOH; 

4)Hr.3 - npeiicTaBJiHeT aKcoHOMCTpHio o;iHoro H3 coe;iHHHTejibHbix y3JiOB: 
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0 

(|)Hr.4 - pa3pe3 njiocKOCXbK) A-A OiiHoro H3 4)HKcaTopoB nojiOKCHHH. 
ycTaHOBJicHHoro na HaKOHCHHHKe Tpy6KH coe;iHHHTejibHoro yajia; 

(|)Hr.5 - paspea njiocKocTbio B-B oiiHoro h3 ^HKcaropoB nojioHccHH^i; 
4iHr.6 H3o6paHcaeT KOMnoHOSKy npecKOCTHoro annapara. b KoxopoH 

0;iHH H3 COe;iHHHTeJIbHbIX y3JI0B BbinOJIHCH H3 H30rHyTfcIX Tpy6oK; 

^arJ - coeiiHHHTejibHMH yseji, BMnoJiHeHHbiH h3 nsyx cBH3aHHbix 
HanpaBJiHiomHMH Hsornyxbix xpyGoK; 

<l)Hr.8 npejicTaBjiHCT pa3pe3 A-A coe;iHHeHHbix HanpaajiHiomHMH kohuob 
H3orHyTbix Tpy6oK; 

(|)Hr.9 - HaKOHeHHHK Tpy6KH coe;iHHHTejibHoro ysjia, corjiacHO 
H306peTeHHK5, C 3a»CHM0M H 4>HKCaTOpOM noJioaccHHH; 

4)Hr. 10 H3o6paMcaeT pa3pe3 A-A HaKOHCHHHKa rpySKH; 

4tHr.Il npe;icTaBji5!eT b pa3o6paHHOM bhac HaKOHCHHHK rpySKH, 

BbinOJIHCHHblH B BHRQ My^Tbi; 

4)Hr. 12 H3o6pa»caeT paspea 4>HKcaTopa nojioxccHHH, npejiHa3HaHeHHoro 

JXJ151 OCymeCTBJICHHJI ilHCXpaKUHH H KOMnpeCCHH; 

4)Hr.I3 npe^icTaBJieHO KpenjiCHHe CTepMCHefi-niypynoB k onope iiyroBOH 
(t)opMbi, B BHiie ccKTopa, corjiacHo HsoSpexeHHio; 

(l)Hr.I4 npejiCTaBJicH npecKOCTHbiH annapar, cKOMnoHOBaHHbiH h3 onopbi 
>ayroBOH (|)opMbi h onopbi KojibueBOH 4)opMbi; 

(|)Hr.l5 - onopa KOJibuesoH 4)opMbK cocTOHman h3 ;iByx nojiyKOjieu; 

4)Hr.l6 - onopa iiyroBOft (|)opMbi c pasjiHHHbiM pacnojio^KCHHeM ucHxpoB 
Rbh. h Rh.; 

(|)Hr.l7 - onopa ;iyroBOH (|)opMbi c oxorHyxbiMH KOHuaMH; 

4)Hr.l8 npe;icTaBJieH coeiiHHHTejibHbiH yseji annapara c ycraHOBjieHHOH 
yKasarejibHOH cxpejiKoii h inKajioH, corjiacHO H3o6peTeHHio; 

4)Hr.l9 - H3o6pa}KeHHe 3a>KHMa b pa3pe3e njiocKOCTbio A-A Ha (^Hr.18; 

4)Hr.20 H3o6paHcaeT y3eji nepcMemeHHA 3JieMeHT0B 4)HKcauHH kocth h 
uia6ji0H yrjiOBoro nojiOMccHHH, corjiacno H3o6peTeHHio. 

JlyHUIHH BapHaHT OCymeCTBJICHHH H306peTeHH5I. 

OSpaxHMCH K (|)Hr.l. r;ie noKa3aH ooiuhh bur npecKocTHoro annapaxa. Oh 
co;iepMCHT onopbi 1. 2 KOJibucBoii (^opMbi h onopy 3 /lyroBOH 4)opMbi. Ka»c;iaH h3 
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VKasaHHbix onop cHaoxena otbcpcthhmh. Ha njiocKocTHX Kax^oH h3 onop 1. 2 
KOJibucBOH (l)opMbi 3aKpenjieHbi cooTBeTCTBCHHO nonapHO c nepeKpemHsaHHeM 

3JieMeHTU 4)HKCaUHH KOCTH, BMnOJIHCHHWe B BHfle CDHU 4, 5 H 6. 7. Ha 

njiocKocTH onopbi 3 ayroBoft ^opMbi ycTanoBJieHbi h saKpenneHu 3JieMeHTbi 
(JiHKcauHH KOCTH 8, 9. nocjieflHHe BbinojiHCHbi B BHiie CTepjKHeH-mypynoB. 
3jieMeHTbi KpenjicHHH kohuob cnun h CTepxHefl-mypynoB aa cxeMe hc 
noKa3aHbi. 

Onopw I H 2 KonbuesoH (^opMbi coeaHHCHbi Meacay co6ofl c 
B03MO)KHOCTbio nepcMemeHHii no MCHbineft Mepe rpcMH coeflHHHTejibHUMH 
ysjiaMH 10. KaxabiH h3 coeMHHTejibHwx ysjioa 10 BbinojiHen h3 cxepxHH 11 c 
pe3b60B0S Hape3K0H, CHaSxenHbiM (t)HKcaTopoM noJioxeHHH 12. Kohuw Kaacaoro 
CTepxHa 11 saKpenneHbi na onopax 1 h 2 c noMombio raeK (na cxcMe ae 
noKa3aHbi). 

Onopa 2 KOJibueBoft ^opuu h onopa 3 ayroBofl 4)opMbi coeaHHCHbi Meway 
co6oH c B03M0XH0CTbic nepeMemeHHH no MeHbuien Mepe rpeMH 
coeflHHHTejibHbiMH ysjiaMH 13,14,14a. Hpn KOMnoHOBKe coeaHHCHHji onop 2 h 3 

B03M05KHbI K0M6HHaUHH H3 OflHOFO COeflKHHTCJIbHOrO ysjia 13 H flByX 

coeflHHHTejibHbix ysnoB 14,14a hjih onHoro coeflHHHTejibHoro y3Jia 14 h jiByx 
coeflHHHTejibHbix y3JioB 13,13a (na cxeMe ne noKa3aHo). 

Kax;xbiH H3 coe;iHHHTejibHbix ysnoB 13 (^nr.l) BbinojiHen h3 H3orHyTOfi 
Tpy6KH 15, CHa6KeHH0H na oahom kohub ymKOM 16, HMeioniHM OTBepcTHe. 
nocjieflHee coeAHHeno c KpoHmteflHOM 18, HMeiomHM oTsepcTHe. nocpeacTBOM 
SojiTOBoro coeiiHHeHHJi 17. Bropoi} kohcu H3orHyTOH Tpy6KH 15 CHaGxeH 
HaKOHeHHHKOM 19. I^HJiKHapHHecKaji noBepxHOCTb nocjieanero HMeex hwckh. 
T.e. c flByx CTopoH cpesana napaaaejibHbiMH njiocKocraMH.. KpoMe Toro b 
HaKOHCHKHKe 19 BbinojineHO nonepewHoe OTBepcTHe, b KOTopoM pacnojioxew 
3axHM 20, HMeiomHH raftKy 21. C noMombio nocneannx b Tpy6Ke 15 ycTanoBJieH 

C B03M05KHOCTbK) npOflOJIbHOFO nepeMemeHHS OflHH KOHCU CTepXHH 21 c 

pe3b6oBOH Hape3K0H, cHa6}KeHHbiH (|)HKcaTopoM nonoHceHHa 22, HMeiomHM 
rpaHH 23, BbinoaHCHHwe no napyjKHoft noBepxHOCTH. Bropofl Koneu cxepHCHH 21 
ocHamen ycTanoBJieHHOft na hcm rafiKOH 24 h KpoHmreiiHOM 25. nocpeacTBOM 

OTBepCTHH, BbinOJIHCHHOrO B KpOHinTCHHe 25, OH COeaHHCH, C B03M05KHOCTbIO 
BpameHHfl, C aonOJIHHTejIbHbIM KpOHmTefiHOM 26, nOCpeaCTBOM OTSepCTHH. 
BbinOJIHCHHOM B HeM, H 6onTOBOrO COeflHHCHHa 27. KpOHIDTeHH 25. 
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aonojiHHTejibHuii KpoHinTeHH 26 h 6ojiTOBoe coeaHHCHHe 27 BbinojiHsioT 
(i)yHKUHio ojiHooceBoro inapHHpa. flonojiHHTejibHbiii KpoHmTefiH 26 saKpen-ien 
Ha nnocKocTH onopw 3 iiyroBOH 4)opMW c noMombio pesbooBoro KOHua h raflKH 
28. 

KajKflbiH H3 coeaHHHTCJibHbix yinoB 14 (<DHr.3) BbinojiHCH h3 Tpy6KH 29. 

OJIHH KOHeu KOTOpOfl HMCCT yiDKO 30 C OTBepCTHCM. COCilHHeHHOe C 
KpOHinTCHHOM 31 nOCpCflCTBOM OTBepCTHS, BbinOJIHCHHOrO B HCM, H 6o;iTOBoro 

coeflHHeHHa b bhac 6o/tTa 32 h raHKH 33. Yuiko 30, KpoHinxeiiH 31 h 6ojiTOBoe 
coeiiHHeHHe BunojiHaioT <tiyHKUHio oiiHooceBoro mapHHpa. KpoHniTeftH 31 
pe3b6oBbiM KOHuoM 34 nocpeiicTBOM racK 35 h 36 aaKpenjien na onope 3 
ayroBoft 4)opMw. 

BropoH KOHeu Tpy6KH 29 hmcct HaKOHenHHK 37. B nocjieflHCM BbinoMCHO 
nonepcHHoe OTsepcTHe. B hcm ycTanoBJieH sajKHM 38, HMeiomHH pesboosofl 
KOHeu, CHaejKCHHbiH raHKott 39. Ha HaKOHeHHHKe <|)HKcaTop nojioxccHHa 40, 
HMeromHfi rpann 41. (DHKcarop noJio5KeHHH 40 pacnojioKen na cxepxcHe 42 c 
pe3b6oBOH Hape3K0H. OflHH KOHeu nocjieaHero ycTaHOBJieu c B03M05KH0CTbio 
npoflOJibHoro nepeMemeuHa b Tpy6Ke 29, a BxopoH kohcu coeaHueH 
nocpeflCTBOM racK 43 h 44 b oahom h3 otbcpcthh onopbi 2 KOJibucBofl (|)opMbi. 

KaJKabiH H3 (l)HKcaTopoB no;io)KeHHJi 22 h 40 (4)Hr.4,5) coaepKHT HecymHu 
3jieMeHT 45, BwnojiHeHHMft b Buae nycTorejioro CTyneuHaToro Bajia, oflna 
Hapy»Haa cryneHb ero BbinojiHena c rpanaMH 23, 41, a BHyrpeHHee OTBepcTue 
CHa6HceHo MerpHHecKofl pe3b6oi!. Ha oahoh h3 CTyneHeii Bana ycTaHOB/iena 
BTyjiKa 46. Oahh h3 xopucB nocjieaHeii CHaGKCH BbicxynaMH 47. Ha BHyrpeHHeH 
noBepxHocTH BTyjiKH paBHOMepHo no AHaMCTpy BbinojiHCHbi KanaBKH 48. KpoMe 
Toro, B HecyraeM ancMeHTe 45 BunojiHCHO rjiyxoe, TaHrenuHajibHo 
pacnoJioJKCHHoe OTsepcTHe 49. B nocjieflHCM ycraHOBJiCH, c B03MO)KHocTbio 
nepeMemeuHH, najieu 50 nocpeacTBOM npywHHw 51. 

YcTpoHCTBo, corjiacHo BapnaHTy ocyuiecTBJieHHa H3o6peTeHH}i ((t)Hr.6), 
coiiepacHT onopy 1 KonbucBOfl 4)opMbi h onopw 52, 3 ayroBOii 4)opMbi. Ha 
KaxciioH H3 onop 1 H 52 saKpenjienbi c nepeKpemuBaHHeM Konubi 2-x nap cnuu 4, 
5 H 6, 7, a Ha onope 3 ycTanoBJieHbi h saKpenjienbi CTepjKHH-mypynbi 8 h 9. 

Onopa 1 KOJibucBoS 4'opMbi coeaHHena, c BOSMOMcnocTbio nepeMcmeHHH, c 
onopoii 52 iiyroBofi ^opMbi nocpeacTBOM He mchcc iiByx coeaHHHTejibHbix 
ysjiOB 10 c 4>HKcaTopaMH nojioxeuHji 53 h uiapuHpoB 54. 
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Onopa 52 iiyroBOH (JiopMbi coeiiHHeHa c B03MO)KHOCTbio nepeMemeHHH c 
onopoH 3 ziyroBOH ^opMU nocpe;icTBOM He Menee rpex coe;iHHHTejii>Hi.ix yajioB 
14, 14a, 55 cooTBCTCTBeHHo, mapHHpoB 56, 56a h 57. 

KoHcxpyKTHBHoe BbinojiHCHHe KaMc;ioro h3 mapHHpoB 56, 56a aHajiorHHHO 

KOHCTpyKTHBHOMy BMnOJIHCHHlO UiapHHpOB (4)Hr.3), COCTOHmHX H3 

B3aHMOCBH3aHHbix yoiKa 30, Tpy6KH 29, KpoHinTCHHa 31 h coe;iHHeHHH oojit 32 - 
raftKa - 33. 

ripH 3T0M, coe;iHHHTejibHbiH y3eji 55 BbinojiHCH h3 asyx 

B3aHMocBH3aHHbix H3orHyTbix Tpy6oK 58 H 59 ((|)Hr.7). 0;iHH kohum H3orHyTbix 
Tpy6oK 58,59 (4)Hr.8) 3aKpenJieHbi b HanpaBJiniomHX 60 h 61, cBHsaHHbix 
coe;iHHHTejibHbiM ajieMCHTOM, b ;iaHHOM cjiynae BunoJiHCHbi b BH;ie oojixa 62 h 
rafiKH 63. JXpyrnc kohum Ka»ciioH HsornyTOH Tpy6KH 58, 59 ((i)Hr.9) CHa6HceHbi 
HaKOHCHKHKaMH 64(65). KaacAbift h3 nocjie;xHHx hmcct nonepcHHoe OTBepcxHe 
66 ((l)Hr.IO) c ycTaHOBJiCHHbiM b hcm 3aMCHM0M 67(68). Ha pe3b5oBOM kohuc 
Kaacjioro 3a5KHMa 67(68) ycTaHOBJiena, cooTBercTBeHHo, raftKa 69(70). 

Ha HaKOHCHHHKe 64 Tpy6KH 58 ycTaHOBjien 4)HKcaTop nojioxccHHH 

71, KoHcxpyKUHH nocjieaHero aHajiorHHHa KOHCxpyKUHH 4)HKcaxopa nojio»ceHHH 
40 ((|)Hr.4, 5), 

cDHKcaxop nojioxccHHH 71 (4)Hr.7) ycxaHOBjien Ha o;ihom h3 kohuob 
cxepacHx 72 c pe3b6oBOH napesKofi c noMombJo BbicxynoB 73. 

BxopoH Koneu cxepacHH 72 c pesbGoBOii napesKOH cHa6MceH KpoHinxeiiHOM 
74 H cxonopHoK rafiKOH 75. KpOHinxcHH 74 cB^san, c B03M03KHOcxbK) 
BpameHHH, nocpe;icxBOM GojixoBoro coe;iHHeHHK 76, c zionojiHHxejibHbiM 
KpoHuixeHHOM 77, pe3b6oBOH KOHeu Koxoporo 3aKpenjieH b oxBepcxHH onopbi 3 
iiyroBOH (t)opMbi c noMombio rafiKH 78. 

B HaKOHCHHHKe 65 xpySKH 59 saKpenjien o;ihh kohcu cxep>KHH 79 c 
pesbGoBoii napesKOH, Bxopoii kohcu 3xoro cxepncHK saKpenjien b ojihom h3 
oxBcpcxHH onopw 52 iiyroBOH (|>opMbi c noMombio racK 80 h81. 

KpoMC xoro, (t)HKcaxop nojiOHCCHHH 53 (4)Hr.6) Kaaciioro h3 
coe^HHHxejibHoro ysjia 10 co;iepHCHX HccymHH 3JieMeHX 82 (4)Hr.ll), 
BbinojiHeHHbiH B BH;ie cxyncHHaxoro Bajia, HMciomero BHyxpcHnee 

oxBcpcxHc, cHa6MceHHoe mcxphhcckoh pe3b6oH, a onny HapyxcHyio cxynenb, 
BbinojiHCHHyio c rpaHHMH. Ha necymcM 3JieMeHxe 82 ycxaHOBJiena BxyjiKa 83 c 
BbicxynaMH 84, pacnojio^CHHbiMH npoxHBonojioHCHo apyr iipyry. HecymHft 
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3;ieMeHT 82 h BTVjiKa 83 CBxaaHbi iipyr c apyroM c noMomsio KOJibua 85. 
HecymHfl aneMCHT 82 h BxyjiKa 84 cHaojKeHw OTsepcTHiiMH, b KOTopwx 
pacnojio«eHM c bo3mo3Khocti.io nepeMemcHHs, cooTBeTCTBCHHo nojisyHu 86 h 
87. 

BHyrpeHHaji noBepxHocxb KOJibua 85 CHaojKeHa KanaBKaMH (he cxcmc hc 
noKaaaHo). OnKcaxop nojiojKCHHx 53 ycraHOBjicH na CTepjKHe 88, KoropuH 
nponymcH b oano h3 otbcpcthh onopu 1. Hpn 3tom Bucrynu 84 BTyjiKH 83 
oxBaxMBaiOT 6oKOByio nosepxHocxb onopbi 1. (DHKcaxop nojioHceHHH 53 h 
cxepjKCHb 88 CBH3aHti c onopoil 1 nocpeacxBOM rafiKH 89. 

/laHHWH BapnaHX npecKOCTHoro annapaxa, corjiacHo HsoGpexeHHio. 
nosBOJiJiex ycxpaaaTb yrjiOBwe ae(l)opMauHH ajiHHHbix xpyGnaxbix Kocxeft 

OflHOBpCMeHHO C HX yaJIHHeHHCM. 

B BapHEHxe BbinojiHeHHK HpecKOCXHoro annapaxa HaKOHCHHHK 
KaaciiOH xpyoKH coeiiHHHxejibHbix ysjiOB mojkcx 6bixb BbinojiHen b BHae cbCMHOH 
My4)xbi 90((i)Hr. 12). 

nocjieanaH HMeex ^opuy nycxoxejioro UHJiHHapa, orpanHHeHHoro iiByMs 
napajiJiejibHbiMH njiocKocxHMH h CHa6»eHHoro nonepcHHWM ckboshmm 
oxsepcxHeM 91, b KoxopoM ycxanoBJicH saacHM 92. IlocjieiiHHii HMeex JiyHKy 93, 
pe3b6y 94 Ha apyroM KOHue c ycxanoBJieHHOH na hcm raftKofl 95. FIpH 3xom na 
KOHue xpy6KH 96 BbinojiHena nonepeHHaa nyHKa 97. 

TaKoe BbinojiHCHHe HaKOHeqaHKa xpy6KH ynpomaex B03M0«H0cxb 
noaoopa Heo6xoflHMOft BejiHHHHw coeiiHHHxejibHbix y3;ioB h xexHOJiornro hx 

H3rOXOBJieHHa. 

B BapHanxe BunojiHCHHa npecKocxHoro annapaxa, corjiacno 

H3o6pexeHHK3, B xoM cjiyHae, Koraa HeoSxoflHMo hcccxko 3a4)HKCHpoBaxb 
npoKCHMajibHbifi ox;ie;i 6eflpeHH0H kocxh onopa 3 ayroBoft ^lopMw Mo»ex owxb 
BbinoJiHena b bh^c ccKxopa c (4)Hr.l3) oxBepcxnaMH 98 pacnojio^cHHUMH na 
HCM B flBa paaa. B oxBepcxH^x 98 ceKxopa Moryx Obixb 3aKpenjieHbi aaa 
3JieMeHxa KpenjieaHH 99 h 100. UocneauHe BbinojiHeHbi b BH^e cxepKHCH c 
pe3b6oBOH HapesKOH CHa6xeHHbix yuiKaMH lOI, 102. B oxsepcxHax ymcK 101. 
102 3aKpenjieHbi 3a»cHMbi 103, 104, b Koxopbix ycxanoBncH ajicMCHx 4)HKcauHH 8 
KOCXH, BbinojiHeHHwfl B BHjie cxepxHH - mypyna h 3aKpen;ieHHbiH raftKaMH 105 
H 106. 
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BTopoii 3JieMeHT 4)HKcauHH 9 KocTH B BHiie CTepacHH - uiypyna ycraHOBjien b 
aajKHMe 107, KOToptiH saKpenjicH b oahom h3 OTBepcTHfl onopw 3 nocpeiicTBOM 
raiiKH (Ha cxeMe He noKaaano). 

CorjiacHo apyroMy aapHaHTy, HpecKocTHbiH annapar, H3o6pa5KeHHbiH na 
$Hr.l4, M03KeT coaepjKaTb onopy 108 KOJibuesoH 4)opMbK coeaHHCHHyio. no 
KpaHHeii Mepe, xpcMa coemHTejibHMMH yajiaMH 109, 110. Ill, BbinojiHeHHUMH 
aHa;iorHHHo coeflHHHTCJibHOMy yajiy 14 ((t)Hr.3), c onopoH 112 ((I>Hr.l4) 
ayroBOH (J)opMbi. 

Onopa 108, b aaHHOM cjiyiae, mokct 6biTb BMnojiHeaa h3 asyx 
nojiyKOJieu 113 h 114 (4iHr.l5). nojiyKonbuo 113 hmcct kohuh 115, 116, 
BunojiHeHHbie cryneBbKOH. BucoTa nocjieflHefl pasna TOJimnne KajKfloro h3 
nojiyKOJieu 113,114. 

KpoMe Toro, onopa 112 ayroBOH ^opuu ((^Hr.I6) HMeex ueHxpbi 
HapyxcHoro h SHyTpeHHero paanycoB, cMemcHHbie no och onopw ayroBoii 
(t)opMw, npH 3T0M KOHUbi onopbi flyroBoa (i)opMbi pacnojiojKeHbi napajiJie.ibHo 
apyr flpyry. 

OnHcaHHwfi BapnaHT npecKOCTHoro annapara ynpomaex ero 

KOHCXpyKUHIO H nOBWinaCX npOHHOCXb 4)HKCaUHH (^parMCHTOB ilJIHHHblX 

xpy6Haxbix Kocreil KOHCHHOCTefi nyrcM nepepacnpeaejieHHii HarpyaoK, 
npHKJiaabiBacMbix k onopaM flyroBoii (JopMW. 

HpecKocxHbiH annapax, corjiacHO BapHanxy ocymecxBjieHHH HSOopexeHHs 
($Hr.l7) MOJKex coaepxaxb onopy 112 b $opMe nyru. kohum 117, 118 Koxopofi 
BunojiHCHbi H3orHyxbiMH Hapyxy. 

AaHHbiH BapnaHX BunonHeHHH onopu nyroBoii $opMbi nosBonnex 
aocxHraxb MaKCHMa;ibHoro npHSjiHxeHHfl 4)opMbi onopbi k noBepxHocxn xejia 
nauHCHxa npn HajioxcHHH ee b o6;iacxH npoKCHMajibHoft nacxH nnena. 

B BapnaHxe BwnojiHeHHH H3o6pexeHHJi, oahh h3 KpoHuixeHHOB 119 
(4)Hr.l8), saKpenjicHHbiH na oahoh h3 onop 2 (52)KOJibueBOH hjih ayroBofi 

4)0pMbl. HMeex OCb 120, 4)HKCHp0BaHHyK) C nOMOfflbK) 3a5KHMa 122 Ha Koxopoft 
ycxaHOBjiena yKaaaxejibHaa cxpenKa 121 (<|)Hr.l9). SaxHM HMeex pe3bDOBOH 
KOHeu 123, Ha KoxopoM ycxanoBjieHa raHKa h JiyHKa 124. 

K KpoHraxefiHy 119 (4)Hr.l8), nocpeacxBOM och 120 h 3a»cHMa 122, 
3aKpenjieHa, c nOMorabio yniKa 125 xpy6Ka 126. Ha KoxopoH 3aKpenjieHa uiKana 
127. 
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OcHameHHC oiiHoro H3 coeaHKHiejibHux ysjioB yKaaarejibHoft cipejiKoft ii 
uiKajiofi no3BOjiaeT ocymecxBjijiTi, KOHxpojii. 3a npocTpaHCTseHHUM 
pacnojioaceHHCM onop apyr oxHOCHTejibHo apyra. 

C TOHKH spcHHa BosMpjKHOcTH ocymecTBJieHHa (l)HKcauHH cpeflHero 
ocTeoTOMHpoBaHHoro (tparMCHTa kocth, ero nocjieayiomero nepcMemeHHa h 
KOHTpojiH 3a ero nepeMemeHHCM, npecKocTHbiH annapax Moacex coaep>KaTb. no 
McHbineH Mepe, asa y3na nepeMemcHHJi 3jieMeHT0B $HKcauHH kocth. 

KaxflbiH H3 ysjioB nepcMemeHHJi sjieMeHTOB (|)HKcauHH kocth mohcbt ouTb 
ycTaHOBJien na o^hoh h3 onop 1,2 hjih 52. Ha onope I (^nr.lO) 3aKpenjieH 
coeaHHHxejibHbifl sjicmcht 128, BunojiHeHHWH b BHae KpoHuiTeflHa c 
pe3b6oBbiM KOHuoM CHa6)KeHHbiM raftKOH 129. B OTBcpcTHe KpoHmTeHHa 128 
3aKpenjieH pe3b6oBOH kohcu flonojiHHTejibHoro KpoHraTeiiHa 1 30 nocpeiicTBOM 
raiiKH 131. 

B OTBCpCTHH KpOHIDTeflHa 130 yCTaHOBJIBH C B03M05KH0CTbro 

nepcMemeHHa cxepaceHb - cnHnesaxHM 132. nocjicMHii ocHamea (i)HKcaTopoM 
nojiojKCHHH 133. KoHCTpyKUHa (J)HKcaTopa nojioHCCHHH 133 anajiorHMHa 
KOHCTpyKUHH 4)HKcaTopa nojiOHceHHH 37 ((i)Hr.4,5). 

ripH 3TOM B aaHHOM BapHaHTC BbinOJlHCHHa H306peTeHHa 4)HKCaTOp 

nojioKCKHH 133 (4)Hr.20) saKpennen na oahom h3 kohuob cxepra- 
cnHuesajKHMa 132. Ha apyroM kohuc CTep5KHfl.cnHue3a5KHMa 132 BbinoJineH 
npoflOJibHbia OTKpuTbiH na3 135. B nocjieflHCM pacnojioaceH kohcu sjieMenxa 

4)HKCaUHH 136 KOCXH, BbinOJIHCKHblH B BHflC COHUbl, H 3a4)HKCHp0BaH MCXJiy 

raHKaMH-^HKcaxopaMH 137 h 138. KpoMC xoro, annapax b aaHHOM BapnaHxe 
CHa6}KeH ina6jiOHOM 139, BMnoJiHeHHbiM h3 npo3paHHOro MarepHajia b Bune 
rpaayHpoBaHHoro cenxopa. 

C TOHKH spcHHji yiio6cTBa BbinojiHCHHa peHTreHorpa4)HH b npouecce 
JieieHHH npH HcnoJibsoBanHH HpecKocxHoro annapaxa, ero onopbi khk 
KOJibucBOH xaK H flyroBofi 4)opMbi H coeaHHHxejibHbie y3Jibi Moryx Guxb 
BbinojiHeHbi H3 peHTreHnpo3paHHoro Marepnajia. 

HpecKOCTHbiH annapax, corjiacHO H3o6pexeHHio, pa6oxaex cjieayroiuHM 
o6pa30M. 

no o6menpHHHXofl MexoaHKe b cpeflnefl xpexH iiHa4)H3a h Hepe3 

iiHcxajibHbiH Mexa(^H3 npoBOiiHX no nape nepeKpeniHBaioniHxcH cnnu, a 
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HMCHHO: COOTBCTCTBeHHO 4.5,6,7 ((l)Hr.l). B npOKCHMajIbHMH OTiie.T oeiipa 

BBOfljiT c nepekpemiiBaHHeM ne Menee abyx CTepjKHCH -mypynoa 8 h 9. 

Ha cerMCHT kohchhocth nocjieflOBarejibHo oaeaaroT onopu 2, saxeM 1 
KOJibucBOH 4)opMi,i. nocjie Hero kohum cnnu 4 h 5 HaxHrHBaioT h 3aKpenji>iioT 
Ha onope .1 KOJibucBofl (|)opMM c noMomtio cnHuesajKHMOB (na cxcmc hc 
noKasanw), a kohubi cdhu 6,7 HaxarHBarox h anajiorHMHO aaKpenjinioT na onope 
2 KOJibueaoH 4,opMbi. Kohuh CTepMCHeft-inypynoB 8 h 9 saKpenjiniOT c noMombio 
coeflHHHTCjibHbix 3JieMeHT0B (Ha cxcMe He noKasaHbi) Ha onope 3 ayroBofi 

4)0pMbI. 

Onopbi 1,2 KOJibucBofl (i)opMbi coeanHxioT apyr c apyroM, no KpaflHeH 

Mepe, TpeMH COejIHHHTeJIbHblMH ySJiaMH (10), KaXCilblfi H3 KOTOpMX COCTOHT H3 

CTepjKHH 11 c pe3b6oH, Ha KOTopoM ycTaHOBjien 4)HKcaTop nojioaceHHji 12. OnuH 
Koneu Ka)Kaoro ciepjKHa 11 c pe3b6oH 3aKpenjiKK)T raftKaMH (na cxeMe hc 
noKasano) b omou h3 oxBepcTHfi onopw 2 KOJibueBofl 4)opMbi. Bropoii kohcu 

KajKflOrO CTepXHK 11 C pe3b60H yCXaHaBJIHBaiOT C B03M05KH0CTbK5 

nepcMemeHHS s (JjHKcaTope nojiojKeHHH 12. Kaxuhm m nocjieflHHx 
pacnojiaraiOT aa njiocKOCTH onopw 1 KOJibueBofl (JopMbi h caasbiBaioT c neii 
nocpeflCTBOM raiiKH (na cxcMe He noKasano). 

Onopy 2 KOJibueBoii (^opMbi coeaHnaioT c onopoii 3 ayroBOH 4)opMbi no 
KpaflHefl Mepe xpcMH coeaHHHTejibHWMH y3JiaMH 14, 14a h13, Koxopbie 
KOMnonyiOT npeflsapHTejibHo. 

KaxcabiH coe^iHHHTejibHbiH yseji 14 h 1 4a KOMnonyioT h3 cxepxHH 42 c 
pe3b6oBofl HapesKoft, na KOxopoM ycTanaBjiHEaroT (t>HKcaTop nojiojKeHHs 40. 
<DHKcaTop nojiOMCCKHH 40 oxBaTbiBaex HaKOHCHHHK 37 TpyoKH 29. CTepjKeHb 42 
(^HKCHpyKiT B Tpy6Ke c noMombio 3a»CHMa 38 h rafiKH 39. 

CBo6o;iHbift Koneu cTep)KH« 42 c pe3b6oBoft napesKofi ycTanaBjiHBaiOT 

OmUM KOHUOM B OTBepCTHC OHOpbl 2 KOJIbUeBOH 4)0pMbI H 3aKpenJlXK3T raftKaMH 

43 H 44. Koneu KaacaoH Tpy6KH 29 c noMombro ymKa 30 coejiHHaioT c 
B03MoacHocTbio BpamcHHH c KpoHmreflHOM 31 nocpeflCTBOM 6ojiTa 32 h raftKH 
33. o6pa3yK3mHx oiiHooceBofi mapHHp. Pe3b6oBoft xboctobhk KpoHuiTeftHa 31 
ycTaHaBJiHBaror b o^hom h3 OTBepcTHfi onopw 3 ayroBOH 4)opMbi h saKpenjinioT 
raftKaMH 35 h 36. 

CoeaHHHTejibHbift y3eji 13 KOMnonyiOT h3 H30rHyToft rpySKH 15, s 

KOTOpOfl CO CTOpOHbl HaKOHCHHHKa 19 y CTaHaB.riHBaiOT KOHeU CTepXHH 21 c 
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pe3b6oBOH HapesKOH h c 4)HKcaTopoM nojioxcHHa 22. KoHeu cxepscHH 21 c 
pe3s6oBOH HapesKoii 4iHKCHpyioT b HaKOHCHHHKe 19 Tpy6KH 15 nocpeacxBOM 
3a»CHMa 20 h raftKH 21. OHKcaxop nojio)KeHHa 22 oxBaTWBaei BwcxynaMH 47 
(*Hr.4) HaKOHCHHHK 19. CxepjKeHb 21 c pe3i.6oBOH HapesKOH hmccx 
B03M05KHocxb npoaojibHoro nepeMemeHHH. Ha apyroM KOHue cxepjKHH 21 c 
pe3b6oBOH Hape3K0H 3aKpenjieH c noMombro rattKH 24 KpoHinxcHH 25. 
nocJieflHHfi coeiiHHaiox c aonojiHHxejibHUM KpoHmxettHOM 26 c noMombio 
6ojiTOBoro coeiiHHeHHH 27, Koxopoe o6pa3yex oiiHooceBOH raapHHp. 

Pe3b6oBOH KOHCu flonojiHHxejibHoro KpoHinxeftHa 26 pacnojiaraiox b 
oiiHOM H3 oxBepcxHH onopbi 3 ayroBOH ^opMu h 3aKpenjiJiiox raftKOH 28. 

BxopoH KOHCU H3orHyxoH xpy6KH 15 c noMombK) yniKa 16 coeaHHHiox c 
KpoHmxeiiHOM 18 nocpejicTBOM 6onxoBoro coeflHHCHHJi 17. Pe3b6oBOH kohcu 
KpoHinxcHHa 18 3aKpenji«iox rafiKOH b oahom h3 oxBepcxHH onopbi 2 KOJibucBofl 

(|)0pMbI. 

nocjie KOMnoHOBKH KOHcxpyKUHH HpccKocxHoro annapaxa BunojiHaiox 
HapymcHHe ucjiocxhocxh kocxh b sepxHCH xpexH iiHa<i)H3a h b ancxajibHOH 
Mexac^HsapHOH 30He 6eapa. SaxeM Hepe3 naxb-aecaxb flHefl, nocjie HapymeHHji 
UCJIOCXHOCXH KOCXH, HaHHHaKJx flosHpoBauHoe nepeMemcHHe 
ocxeoxoMHpoBaHHbix «iiparMeHXOB SeflpcHHOH kocxh. ^losHpoBauHbie 
nepeMemeHHH ocymecxsnjiiox noBopaMHBaa Hecymne 3JieMeHXbi 45 4)HKcaxopoB 
nojiOMCCHHH 12, 22. 40 Kaxcaoro h3 coeaHHHxejibHbix vsjiob 10,13,14,14a a 
HanpaBncHHH BbiasHxeHHa cxepacHa h3 xpy6KH. noji3yH 50 naaaex a KanaBKy 
48 BxyjiKH 46 noa aeiicxBHeM npyacHHu 51. mejinoK nosBOJiHex ocymecxBjiJixb 
3ByK0B0ii KOHxpojib 3a nepeMemeHHCM cxepMcneft 10, 21, 42 c pe3b6oBofl 
Hape3K0i} ((J)Hr. 1,2.3). 

KojiHHecxBO KanaBOK 48 onpeaejiaex iiHCKpexHocxb ii03HpoBaHHoro 
nepcMeuieHHii, ocymecxBJiHeMoro Ka«flbiM 4>HKcaxopoM nojio^ceHHH 12, 19, 37. 
Bapnaux BunojiHeHHK npecKocxHoro annapaxa, npeflHasHaHeHHbiif una 
ycxpaneHHH yrjioBbix ae^opMauHH fljinuHbix xpyGnaxbix Kocxefi OiiHOBpeMeHHO 
c Hx y;iJiHHeHHeM, pa6oxaex cjieayrouiHM o6pa30M. 

AnajiorHMHO onncaHHOMy Bume npoBoaax nepes ynacxKH kocxh napw 
cuHU 4-5, 6-7 (4)Hr.6.) h cxep»cHeft-mypynoB 8-9. Kohuw napw cohu 4,5 
HaxarHBaiox h aaKpenjiaiox na onope 1 KOJibueBoii (i)opMbi. Kohuu napw cnnu 
6.7 HaxHrHBaiox h saKpenjiaiox na nJiocKOcxax onopw 52 ayroBOii 4)opMbi. 
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CoeiiHHHioT onopy 1 KOJibucBOH (fjopMM c onopoH 52 iiyroBOH 4)opMbi. no 
KpaHHCH Mepe, UByMR coe;tHHHTejibHbiMH y3;iaMH (10), KaacjibiH h3 Koxopux 
KOMnoHyiOT H3 CTep»cHH II c pe3b6oBOH Hape3K0H, (})HKcaTopa no;io}KeHHH 53 h 
mapHHpa 54. (DHKcaropbi nojiOHccHHH 53 ycxaHaBjiHaaioT h saKpenjiniOT Ha 
onope 1 KOJibucBofi ({)opMbi npoxHBonoJioacHo ;ipyr iipyry. Ka»c;ibiii 4)HKcaTop 

nOJIOMCCHHH 53 CBH3aH C 0;iHHM H3 KOHUOB CTCp^HK II C pe3b60BOH Hape3K0fi. 

BropoH KOHeu nocjie;iHero CB^^3bIBaK)T mapHHpoM 54 c onopoH 52 ;iyroBoH 
(|)opMbi. SaxcM ee, c noMombio coe;iHHHxejibHbix ajieMCHXOB 52a h 526, 
coe;iHH5iiox co cxepHCH^MH c pe3b6oBOH HapesKoii Kaxc^oro h3 coe;iHHHxejibHbix 
y3JiOB 14 H 1 4a, a cxepHCHCM 79 c pe3b6oBOH HapesKoii coe;iHHHxejibHbiH y3eji 55 
CBH3biBaK)x c onopoH 52 iiyroBOH (|)opMbi. B ;iaHHOM cjiynae coe;iHHHxenbHbiH 
yseji 55 {^nrJ) KOMnonyiox h3 ;iByx H3orHyxbix xpy6oK 58 h 59. 0;ihh kohuhi 
nocjie;iHHx pasMemaiox, c B03MO»cHocxbio nepcMemeHHH, MCHcny 
HanpaBJiKiomHMH 60 h 61(<t)Hr.8). nocjie;iHHe cBHSbiBaiox dojixom 62 h rafiKoft 
63. KoHeu crcpTKusi 79 ((|)Hr.7)c pe3b6oBOH HapesKOH saKpenjiniox b ojihom h3 
oxBcpcxHH Ha KOHue onopbi 52 ;iyroBOH (fjopMbi c noMombio racK 80 h 81. 

BxopoH KOHeu cxepMCHK 79 c pe3b6oBOH napesKOH 3aKpenjiHioT 
nocpe;icxBOM saxcHMa 68 h raHKH 70 a HaKOHCHHHKe 65 xpy6KH 59. 

B H3orHyxoH xpy6Ke 58(4>Hr.9,I0) co cxopoHbi HaKOHCHHHKa 64 
pa3Memaiox kohcu cxep^HK 72 c pe3b6oBOH napesKOH h coejiHHKiox c hhm c 
B03Mo«Hocxbio nepeMcmeHHH nocpe;icxBOM 3a»CHMa 67 h rafiKH 69, KpoMe xoro, 
(i)HKcaxop noJioaceHHH 71, ycxaHOBJicHHbiH na cxepxcne 72 c pe3b6oBOH 
Hape3K0H, KOHxaKXHpyex nocpe;icxBOM BMCxynoB 73 c HaKOHennHKOM 64 xpy6KH 
58. Bxopoii kohcu cxpexcHH 72 (4>Hr.7) onocpe;ioBaHHo coczihhhiox c 

B03M0HCH0CXbK) BpaiUeHHH C nOMOmbK) UiapHHpa 57, KOXOpblH BbinOJIHHIOX B 

BH^ie 6ojixoBoro coeiiHHeHHi! 76, KpoHinxeHHa 74, raHKH 75. ;ionojiHHxejibHoro 
KpoHinxeftna 77, raftKH 78 c onopoH 3 jiyroBOH (i)opMbi. OocjieiiHFOK), KpoMe 
xoro, coeiiHHfliox inapHHpaMH 56,56a c coeaHHHxejibHbiMH y3JiaMH 14 h 14a. 

IlpH HCnOJIb30BaHHH OHHCaHHOH BLIUie KOHCXpyKUHH HpeCKOCXHOro 

annapaxa 4)HKcaxopbi noJi05KeHHH 53 ((t)Hr.6, 11) KOMnonyiox na cxepMcne 88 c 
pe3b6oBOH Hape3K0H, Koxopwft ycxaHaBJiHBaiox b ojihom H3 oxBcpcxHfi onopbi I 
KOJibucBOH 4)opMbi. ripH 3X0M Bbicxynbi 84 BxyjiKH 83 oxBaxbiBaiox GoKOByio 
noBcpxHocxb onopbi 2 KOJibuesoft 4>opMbi, a BxyjiKy 83 3aKpenjiK}ox Ha necymeM 
3JieMeHxe 82 KOJibuoM 85. Hecymnn 3jieMeHX 82 h BxyjiKv 83 CHa6Hcaiox. 
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cooTBCTCTBeHHO, najibuaMH 86 h 87. HocjieiZHHe saKpenjiaioT b fjivxhx 
TanreHHHajibHHX OTBepcTHHx necymero 3JieMeHTa 82 h BxyjiKH 83. C noMombio 
onHcaHHoro ^HKcaropa nojiojKeHHJi ocyraecTSJiaroT iiHCKpeTHbie nepeMemcHHa 
CTep^HK 88 KaK asepx npH . pa6oTe npecKOCTHoro annapaxa b pexcHMe 
KOMnpeccHH, TaK H BHH3 npH pa6oTe HpecKocTHoro annapaxa b pe»HMe 

ZIHCTpaKaHH. 

B npoaecce pa6oTW loro hjih hhofo BapHaHxa npecKocTHoro annapaxa 
iiJia ynpomcHHH npoueaypw Monxa^a hjih acMOHxa^a coeaHHHxejibHbix yajioB 
Hx HaKOHCHHHKH 65,64 (4)Hr.7), 19 (4)Hr.2), 37(4)Hr.3) BbinojiH^iiox b bhac 
ctCMHOH My^ra 90(4)Hr.l2) c nonepcHHbiM oxBepcxHCM 91. B nocjieiiHeM 
ycxaHaBJiHBaiox saacHM 92, KoxopHH nonepeHHOH npoxoHKofi oxBaxuBaex 
Koneu pa3MeineHHoro b My^xe 90 cxepjKHa 98 c pe3b6oBOH HapesKofi. a aaxcHM 
92, npn 3xom, oxBaxbiaaex nonepcHHaa npoxoHKa 97 xpy6KH 96. Ilocjie nero 
3a5KHM 92 saKpenjiarox HaKpynHBaa raHKy 95 na ero pe3b6oBOH kohcu 94. 

3jieMeHXbi 4)HKcanHH kocxh, BbinojiHCHHwe b BHfle cxep«Heii - 

inypynoB, momcho saxpenjiaxb HenocpeacxBeHHo na nnocKocxH onopw 3 
(4)Hr. 1,6) flyroBofi 4»opMbi, ho npn HcnoJib30BaHHH onopw, BbinojiHeHHoii b 
BHfle ccKxopa ayrn 3($Hr.l3) c aayMH paaaMH CKB03Hbix oxBepcxHii cxep«HH- 
mypynbi 8,9 3aKpenjiflK)x cjiejiyiomHM o6pa30M. 

Koneu cxepacHfl - mypyna 9 pa3Meniaiox b oxBepcxHH aaxcHMa 107, 
pe3b60B0{i KOHCU Koxoporo ycxaHaBJiHBaiox b oahom h3 oxBepcxnii ccKxcpa 
ayrn 3 h 3aKpenjiHiox raSKoii HaBHHMHBaeMOH Ha Hero c npoxHBononoxcHofi 
cxopoHbi ceKxopa 3 ayrw (na cxcmc hc noKa3aHO). Jinx ycxanoBKH h 
3aKpenjieHHfl cxepwHH-mypyna 8 Hcnojibsyiox ajieMCHTw KpenjieHHH 99, 100. 
Ha KOHCU cxcp»CH« - mypyna 8 oacsarox saacHMW 103 h 104, pe3b6oBbie kohum 
nocjicaHHX pasMcmaiox, cooxbcxcxbchho, b ymKax 101 h 102 3jicmchxob 
KpenjiCHHa 99 h 100. SaxarHBaH raHKH 105, 106 3aKpenjiHiox cxpcxceub-mypyn b 
KaacaoM h3 ajicMCHxoB KpenJicHHa 99,100. 

nocjicflHHC iipyr oxHOCHxejibHO iipyra 3aKpenjiHiox b oxBcpcxHHX ccKxopa 
ayrn 3. TaKoc 3aKpenjicHHe ajicMCHXOB 4)HKcauHH npoKCHManbHoro KOHua 
6cflpcHHoa KOCXH nosBOJiacx saKpenJiaxb cxcp«HH-mypynbi na onope 
BBcacHHbie B Kocxb c 6ojibinHM yrjioM OXKJIOHCHHH apyr oxHOCHxcnbHO iipyra. 

B BapHaHxe Hcnojib30BaHHH HpccKocxHoro annapaxa npcflHasHaHCHHoro 
JiHuib jiJiJi yajiHHeHHH hjihhhmx xpy6Maxbix Kocxeft c coxpaHCHHc.M npoHHOcxH 
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4)HKcauHH Hx 4)parMeHT0B, ynpoiucHHOH KOHCTpyKUHeii ero KOMnonyioT 
cjie^iyiomHM o6pa30M. 

Onopy 108 ((fiHr.U) coe;iHHKK)T nocpejicTBOM hc Menee ipex 
coeziHHHTejiBHhix y3JioB 109, IjO, III H mapHHpoB c onopoii 112 ;iyroBOH 
4)opMbi. CoeiiHHHTejibHije ysjiM 109, 110, 111 BbinojiH^ioT aHajiorHHHo 
coe;iHHHTejibHbiM ysjiaM (4)nr.3). 

Onopy 108 (4)Hr.l5) KOJibucBOH 4)opMbi co6HpaioT h3 ziByx onop 113 h 
114 noJiyKOJibucBOH c^opMbi. KoHUbi 115, 116 onopbi 113 HaKjiaiibiBaioT na 
KOHUbi onopbi 114 H saKpenjiHioT 6ojiTOBbiMH coe;iHHeHH5iMH (Ha cxcMe He 
noKaaaHbi). 

B iiaHHOH KOMnoHOBKe HcnojibsyioT onopy ll2(^KrA6) ixyroBoii ^opMu, 
KOTopyK) HsroTaBJiHBaioT c ueHxpaMH jiyr Hapy^noro h BHyrpeHHoro pajiHycoB. 
cMemeHHMMH no hx och. B uenxpajibHOH nacTH onopbi 112 ;iyroBofi 4)opMbi 
CKBOSHbie OTsepcTHH BbinoJiHHjOT B o^iHH psiR, a Ha KOHuax He MeHee Hexbipex 
OTsepcTHH B ;iBa pH<aa. 

KpoMe Toro, b KOMnoHOBKC MOHCHO HcnoJibsoBaTb onopy 112 {^nrA7) 
;iyroBOH (t»opMbi, KOTopyio HaroTaBjiHBaioT c oTornyTbiMH KOHuaMH 1 17, 1 18. 
TaKoe BbinojiHeHHe onop npecKocTHoro annapara ynpomaer ero KOHcxpyKUHio 
H noBbimaeT npoHHOcxb ({iHKcauHH 4)parMeHT0B mhhhux Tpy6HaTbix KocTeii 
KOHeHHOCTCH, nyxcM yMCHbmeHHH ;ie(|)opMauHH onop sa cnex ysejiHHeHHK 
ceHCHHH onop B HaH6o;iee HarpyjKCHHbix MecTax. 

B BapnaHTe HcnojibsoBaHHH npecKOCTHoro annapara c ajieMenxaMH 
KOHTpojiJ! 3a npocTpaHCTBeHHbiM pacnoJio^ceHHCM onop, na Tpy6Ke 126 
((t>Hr.l8) no KpaHneH Mepe o;iHoro coe/iHHHTejibHoro y3jia ycTanaBjiKBaiOT 
uiKajiy 127. YniKO 125 Tpy6KH 126 cocakhhiot c KpoHmxeHHOM 119, 
3aKpenjieHH0M na OiiHoii h3 onop KOJibueBOH hjih ;iyroBO« (t)opMbi, nocpejiCTBOM 
OCH 120, Ha KOTopoS ycTanaBjiKBaioT yKasaxejibHyio cxpejiKy 121. Ocb 120 
(4iHr.l9) 4)HKCHpyK>T c noMombio jiynKH 124 saxcHMa 122, HaKpynHBan na 
pe3b6oBOH KOHeu 123 raftKy. 

B npouecce HcnoJib30BaHHH npecKocxHoro annapax pacnojio>KeHHe onop 

KOJIbUCBOH H AyrOBOii $OpMbI MOHCeX OXKJIOHHXbCH ox nOJIOaCCHHH HX 

napajijiejibHocxH ;ipyr oxHOCHxejibHO iipyra. B xaKOM cjiynae, yKasaxejibnan 
cxpejiKa oxKJioHHHCb ox BepxHKajibHoro nojioaccHHH cooxBcxcxByioniero 
npo;iojibHOH ocH y;iJiHH5ieMoro 4)parMeHxa ;iJiHHHori xpy6MaxoH kocxh 
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CMemacTca no niKajie na hcckojisko aensHnA. KoppcKTHpyn npoao.itHue 
nepeMemcHHH Kaxaoro coeanHHTejibHoro ysjia, nyrcM fl03HpoBaHHoro, 
flHCKpexHoro nepeMeineHHa (JiHKcaTopa nojiOKeHHH, iio6HBaioTca. 

napajijiejitHoro pacnojioxcHHa onop MpecKOCTHoro annapara. 

Una pemeHHji pjiaa JieHe6HMx 3aiiaH, CBHsaHHUx c nepeMeineHHCM 
npoMOKyTOMHoro ocxeoTOMMpoBaHHoro (i>parMeHTa kocth Heo6xoiiHMO 
ocymecTBHTb ero 4)HKcauHw. fljia 3Toro Ha onope I Ko/ibuesofi (JjopMu 
3aKpenjiHioT c noMombio raex 129 no KpaftHefi Mepe asa coeiiHHHTejibHux 
3JieMeHTa 128 b anae KpoHinreHHOB 128 h saKpenjisioT raftKOH 131 

iionojiHHTejibHbiH KpoHmTCHH 130. B OTBepcTHe nocjieanero ycTaHaBjiHBaiOT 

AHCTpaKUHOHHUfi CTepSCCHb - CnHUe3a)KHM 132, KOTOpMfi OCHamaiOT 

*HKcaTopoM noJio«eHHa 133. B otkputom nase 135 flHcrpaKUHOHHoro 
cTep)KHH-cnHne3a»cHMa 132 pacnojiaraiOT oahh kohcu cnHuw 136, KOTopofl 
4)HKCHpyioT KOCTHHiii ^jparMCHT e, a sarcM saKpenjiJiioT MejKsy racK 137 h 138 
ee BTopoH OTorHyTbiii kohch. Hocne BunojiHCHHS napyineHHa uenocTHocTH 

KOCTH OCTeOTOMHpOBaHHWH ^paFMCHT 6 nepeMemaWT C TCMnOM 1 MM B CyXKH. 

Jlnsi ocymecTBJieHHa paBHOMepnoro nepcMemeHHa (|)parMeHTa e kocth Bpan, 
yaepscHBaii b pyxe maGjioH 139 nepea rjiasaMH, opHCHTHpyeT ero TaK, HTo6bi 
ucHTp O nepeceHCHHH jiyncH ma5jiOHa npocKUHOHHo cobmccthjicx c ocbio 
noBopoTa ;iHCTpaKUHOHHoro cTep«HH -cnHue3a>KHMa 132. BepTHKajibHbifl jiyn 
aa maSJiOHa 139 HanpaBjiaioT napajiJiejibno och a' a' nepcMemaeMoro 
4»parMeHTa e. Tlpn 3tom HanpaBjicHHe flHCTpaKUHOHHoro CTep«Ha - 
cnnuesaxcHMa 132 co cnHuen 136 npocKUHOHHO pacnojioMCHTca b ceKTope c 
UH4>pofi. cooTBeTCTByromefl KOjiHHecTBy mejiHKOB 4)HKcaTopa nojio«eHH« 133. 
Heo6xoaHMMx coBcpmaTb b TeneHHe cyTOK. 

JJ,nx yflo6cTBa BunoJiHenHx pcHTrcHorpa^HH b npouecce yajiHHeHHH 
iiJiHHHbix TpySnaTbix koctch KOHCTpyKunio npecKocTHoro annapaTa KOMnoHyioT 
H3 onop H coeaHHHTCjibHbix ysjiOB, HsroTOBjiCHHux H3 peHTrcHnpospaHHoro 
MaTepnana. 



IIpoMbimjieHHaa npHMeHHMocTb. 
TaKHM o6pa30M, npeajiaraeMbifl npecKocTHbiH annapax, nosBOJiacT 
Hcno;ib30BaTb ero npn pemeHHH jik)6oh ;ieHe6Hoft saaaHH, CBa3aHHofi c 
yflJiHHeHHCM iinHHHbix Tpy6HaTbix KocTeii, HcnpaBJicHHCM hx fle4)opMauHH. 
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BosMemeHHCM fle(|)eKTOB c co6jiroiieHHeM oHOMexaHHHecKHx TpeooBaHHH. 
npeiiT.iiBjiHeMMx k onTHMajitHMM pencHMaM ynpasjieHHa nojioxceHHCM koctch 
HJiH Hx 4)parMeHT0B, aKTHBH3auHH perenepaxopHMx npbueccoa kocth h 
OKpyjKaroniHx TKaneli. 

MpecKocTHWH annapax noaBOJiaer npH6jiH3HTb aHCKpexHocTb 

iio3HpoBaHHoro nepeMeiiieHHH kocthmx 4)parMeHT0B k npoueccy ({)H3HHecKoro 
pocra TKaHCH onopHo-aBHraTejibHoro annapara MejioBCKa. 

npefljiaracMaH KOHcjpyKUHH annapara coKpamaex BpcMJi ero MOHTa«a h 
fleMOHxajKa, ran KaK ao onepauHH bo3mo)kho ocyniecTBHTL npeaBapnTe;ibHyio 
c6opKy ero y3JioB h ajicMCHTOB. ^HCTpaKUHH hhh KOMnpeccna KaK b 

npOflOJIbHOM HanpaBJICHHH OTHOCHXeJIbHO OCT KOCTH TaK H noa yrjlOM K HCH 

ocynxecTBJijieTCfl npocTO oahhm noBopoTOM cneuHajibHoro ysjia. 

KoHCTpyKTHBHoe BbinojiHeHHe onop h coeaHHHTejibHbix ysjioB nosBojijieT 

CTa6HJIbH0 4)HKCHpOBaTb KOCTHbie OTJIOMKH. 

HajIHHHe (^HKCaTOpOB nOJIOaCeHHH B KOHCTpyKUHH nOSBOJIHCT flOCTHHb 
TOHHOCTH H paBHOMCpHOCTH OpH nepeMemCKHH BCex COeflHHHTCJIbHMX ySJIOB, 

HTo npeaynpe^aaeT BosMOMCHUfi nepCKOc nepcMemacMbix 4)parMeHT0B. 

HpecTKOCTHUH annapaT hmcct npocTwe MexaHHSMw ana MannnyjiiiuHH 
HM KaK BpanoM, TaK h npn Heo6xoflHMOCTH caMHM nauneHTOM. 

C TexHOJioFHHecKOfl TOHKH 3peHHH Bcc ysjibi H 3JieMeHTbi annapaTa 
npocTbi B HsroTOBJicHHH, He Tpe6yioT ;ioporocToamHx npoH3BOiicTBeHHbix 



TeXHOJIOFHH. 
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cDOPMYJIA H30EPETEHH;I 

1. HpecKocTHbiH annapaT, coaepacamnft 3JTeMeHTbi ^HKcaurai kocth(4,5,6.7,8,9), 
BbraonHeHHbie b aiwe crepjKiM-mypyna (8,9) h chhum (4,5,6,7),3aKpenjieHHi.ie na onopax 
;iyroBOH (3) h KOJibuesoH 4)opMM(l,2),nocjieiiHHe cBaaanbi Meacay co6oh c bosmomchoctmo 
nepcMemeHiw, nocpeacTBOM coeiWHHTejibHbK ysjioB (10,13,14,14a), CHaexcHHbix 
4»HKcaTopoM nojioMccHHH (22,12,40), H coeiiHHHTejibHbie 3JieMeHTbi (18,25,26,31), o t ;i h h a lo 
m H ft c a TCM, HTo no KpaftHeft Mepe otc onopw (1,2) KOJibuesoft ^opMbi cBasaHw Mejsay 
C060H no MCHbineH Mepe, rpcMa coeflHHirrejibHbiMH ysjiaMH, Kaacabiii 113 KOTopbix BbmojmeH 
H3 crepjKHH c pe3b6oBOH HapesKOH (40) h cHa6jKeH (i)HKcaTopoM nojiosceHHa, KpoMe Toro omn 
m onop (2) KOJibncBofl ^opua coeiWHeHa c onopoii (3) jiyroBOH (^opMbi nocpeflcraoM 
mapHHpoB (27,32) h hc MCHee rpex coeflHHHTem.Hbix ysjioB (13,14,14a), KaaoibiH h3 Koxopbix 
coflepxcHT cTep5KeHb(21,42) c pe3b6oBOH HapesKOH, ycraHOBJieHHbiH nocpeiicTBOM saaaiMa 
(20,38) B Tpy6Ke (15,29), CHa63KeHHOH Ha kohuc HaKOHeHHHKOM (19,37) c JiucKaMH h 
3aKpenjieHHoro na hcm 4>HKcaTopa noJio^CHiw (22,40) npn 3tom BTopoft kohch Tpy6KH( 15,29) 
HMcer ymKo( 16,30), a Tpy6Ka (15), no MCHbineft Mepe, oiworo h3 coeiWHHTejibHbix ajieMeirroB 
(13) BbinojiHeHa HsorHyroft, KpoMe Toro Ka^auii m 4>HKcaTopoB nojiOMcenHa (12,22,40) 
coflep)KHT HecymHH 3JieMeHT (45), BbraoJiHeHHuic b Biwe cryneiiHaToro aana, CHaenceHHoro 
BHyrpeHHHM OTBepcraeM, HMerouuiM MerpiiHecKyio pesbSy, h r;iyxHM TanreHUHajibHo 
pacnojioaceHHbiM oTBepcraeM (49) c ycxaHOBJienHbiM b neM nocpeacTBOM npyxHHbi (51), 

nOJnyHOM (50), HMCIOmHM BOSMOWHOCTb KOHXaKXa C paBHOMepHO pacnOJIOJKeHHblMH 

KanaBKaMH (48), BbniojiHeHHbiMH na BHyrpeHHeft noBepxHOcro BxyjiKH (46), saKpenjieHHoft na 
HecymeM 3;ieMeHTe (45), h CHa65KeHHOH BbicrynaMH (47). 

2. AnnapaT non.UoTJiHHaiomHHCH reM, tto onopa (1) KOJibueBoii 4)opMbi, 
mapHHpHO coe^WHena, no KpaHHeft Mepe, jiByux cocOTHHTejibHbiMH y3jiaMH(10) c onopoft (52) 
flyroBOH 4)opMbi, nocjiejuwa coeaHHena co BxopoH onopoii (3) ayrosoii ^opMbi, nocpeacxBOM 

KaK MHHHMyM TpCX COCiDIHHTejIbHblX y3JI0B (14,14a,55), OmiH H3 KOTOpbK BbmOJlHeH H3 

cBasaHHbK npH noMonw asyx nanpaaJMionnix (60,61) coeaHHenHbix 6ojrroM (62) h raHKoii 
(63) HsorayTbix Tpy6oK(58,59), npa 3tom ^HKcaiop nojioxceHna (53) Kaxaoro 
coeiiHHHTejibHoro ysjia (10), ycraHOBaeHHbix Me«ay onopofi (1) KOjaneBofl 4>opMbi h onopoii 
(52) iiyroBoii 4)opMbi, BbinojiHen b Biwe necymero 3aeMeHTa (82) saxpenjieHHoro nocpeacTBOM 
coeaHHHxejibHoro KOJibua (85) co BtyjiKoii (83), coaep«amHii nojisyn (87). 

3. AnnapaT non.1,2, otjih naioniHflcH tcm, hto HaKOHCMHHK (64) Kaxuioit Tpy6KH 
(58) cnao^eH nonepennbiM OTBcpcxneM (66) c ycTanoBJieKHbiM b hcm 3a»HM0M (67).oiDiH 
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KOHCU KOToporo HMcer pesboy h cHa63KeH raflKOH (69), a Ha iipyroM KOHue BtmojiHena BHCMKa 
non cxepHceHb (72) c pe3b6oBOH HapesKOH. 

4. Annapar no n.3, OTjiHnaiomHHCH tcm, hto HaKOHCHKHK (64) Ka^ofl xpyOKH (58) 
BbmojiHeH B Biiae ci,eMHOH My4)Tu (90), a kohuu rpyooK (96) h aaxcHMOB (92) CHa6)KeHbi 
nonepeHHbiMH BbicMKaMH (93,97). 

5. Annapar non.1,2, OTjiHHaroniHHCH tcm, hto na oimoH h3 onop (3) iiyroBOH 
4)opMbi 3aKpenTOHbi, no KpafiHefl Mepe, ;iBa BJieMenra KpenjieHiw (99,100), Ka^ushm H3 KOTopbix 
BbmojiHCH B BMe cxepacHH c pe3b6oBOH Hape3Koft HMeiomero yuiKO (101,102) c OTBepcTHCM, b 
KOTopoM ycTaHOBJien 3aMCHM (103,104) jwi cTepjKHH-mypyna (8), KpoMe roro, no KpaiiHeft 
Mepe, OOTH H3 3aHCHM0B (107) ycTaHOBJiea naxopueBOH njiocKocra onopbi (3) iiyroBoft ^opuu. 

6. Annapar no n.1.2, orjiHHaK>mHHca rcM, hto onopa (108) KOJibueBoii (JiopMbi 
cocilHHeHa, no KpaHHeii Mepe, rpcMa coe;iHHHrejibHbiMH 3JieMeHraMH (14) c onopon (112) 
iiyroBOH (^opMH, npH stom onopa (108) KOJibueBoft (^opuu sbmojiHeHa h3 nsyx nojiyKOJieu 
(113,114), ORHO H3 Koropbix HMeer kohum (115,116), BbmojraeHHbie cryneHbKOH, a Bbicora 
nocjieOTen pasna Tonmnne nojiyKOJibua (114), KpoMe roro y onopbi (112) ^lyroBOH ^opuu 
ueinpbi napy^cHoro h BHyrpeHHero paiinycoB CMemenbi no och onopbi. 

7. Annapar no n.2,6, orjiHHaiomHHCfl reM, hto onopa (112) b (|)opMe jjyni 
BunojiHena c orornyrbiMH napy^cy KOHuaMH(l 1 7, 1 1 8). 

8. Annapar non.1,6, orjinnaioniHHCH tcm, hto rpyGKa (126) c ymKOM (125) OiiHoro 
H3 coeOTHHTejibHbix 3JieMeHT0B Ha OOTOM KOHue cHa6»ceHa ocbio (120), c 3a»cHM0M (122), npH 
3TOM Ha nocjiCOTCH ycraHOBJiena yKasarejibHan crpejiKa (121), a Ha Tpy6Ke (126) uiKajia (127). 

9. Annapar no n. 1,5,6, orjiHnaiomHHCH reM, hto oh cHa6HceH, no Menbuieft Mcpe, 
OTyMH ysjiaMH nepcMenienHH sjieMCHroB 4)HKcauHH kocth, ycraHOBjiennbiMH c noMouibio 
coejiHHHTejibHbix sjieMCHTOB, Ka^cobiii H3 Koropbix BbmoJineH b Bime B3aHMOcoe;iHHeHHbix 
KpoHuireHHOB (128,130) c oraepcnwMH, b ojihom H3 Koropbix ycxaHOBjien pe3b6oBOH 
crep»ceHb (132) c KanaBKOfi (135) BbmojineHHoft Ha omoM kohuc, h pacnojio^cenHofl b hch 
cnHueH(136), kohcu nocjie^meH npn stom saKpenjien ;iByMH coenHHHrejibHbiMH sjieMenraMH, 
BboiojiHeHHbiMH B BHnc raeK(137,138), KpoMe roro na npoTHBonojioacHOM KOHue pe3b6oBoro 
crepHCHa ycraHOBJien 4)HKcarop nojio^cHHH (133), KpoMe roro oh cHaGaceH ma6jiOHOM (139) 
yrjioBoro nojio^ennK 3JieMeHroB 4)HKcauHH kocth(136), BbmojinenHbiM h3 npo3paHHoro 
Marepnajia c HanecenHbiMH na ero noBepxHocTH ceicropaMH c uH(|)paMH. 

10. Annapar no n. 1,2,6,7, orjiHnaiomHHCH tcm, hto jum BbmojinenHH onop h 
coeOTHHrejibHbix ysjioB Hcnojib30BaH peHrreHonpospaHHbiH MarepHaji. 
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